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于细胞核内，PKA 与 AKAP95 蛋白连接形成复合物并接近其特异性底物，继而
发挥其激酶活性。此外 AKAP95 蛋白也参与了细胞生理活动中许多过程，如参
与细胞周期及细胞凋亡过程。PKA 激酶在 cAMP 介导的细胞信号通路扮演重要
角色，其活性依赖于 cAMP，且被认为与细胞增殖有密切联系，在肿瘤细胞中
PKA 活性降低。 
本文选取人肺腺癌细胞 A549 作为研究对象，Co-IP 结合 western blot 实验发现去
磷酸化作用促进了 Cx43 与 AKAP95 的结合。通过瞬时转染质粒改变 A549 中
Cx43 及 AKAP95 的表达，western blot 实验发现 Cx43 及 AKAP95 影响细胞周期
调控因子 CyclinD1、CyclinE1、CDK2、CDK4 的表达，Cx43 改变了 CyclinD1-
（pThr286）及 CDK1-（pThr14）的磷酸化。IF 结果显示上调 Cx43 蛋白表达对
CyclinE1 在 A549 细胞中的定位产生影响。利用药物 Fosklin 及 H89 处理 A549
细胞，改变 PKA 激酶活性，western blot 结果提示 PKA 活性影响 Cx43、AKAP95、





















Lung cancer is a common malignancywhich does a serious harm to human health, 
in recent years,the mortality rates of lung cancer still showed a sharp rise,currently 
there is no effective treatment.Cx43 is an important cell membrane protein which 
constitues gap junction channels,its main function is to allow the exchange of 
information between differernt cells,studies have shown that the biological role of 
Cx43 is not limited to the formation of gap junction in the cell membrane,it also exists 
in the cells and is involved in cell cycle regulation.AKAP95 can anchor PKA in the 
nucleus, PKA and AKAP95 form a complex and connects near the specificity  
substrate of PKA,and then exert its kinase activity. In addition AKAP95is also 
involved in many processes in cell physiology activities, such as participation in the 
cell cycle and apoptosis processes.PKA plays an important role in cAMP mediated 
cell signaling pathway,its activity is dependent on cAMP and considered to have a 
close contact with cell proliferation,PKA activity has reduced in tumor cells. 
this paper selects human lung anenocarcinama cell A549 as the research 
subject,Co-IP and western blot experiments found that dephosphorylation has 
promoted the combination of Cx43 and AKAP95.Changed the expression of Cx43 
and AKAP95 by transient transfection plasmids into A549,western blot test found that 
Cx43 and AKAP95 affect the expression of cell cycle regulatory factors CycllinD1、
CyclinE1、CDK2、CDK4,meanwhile Cx43 has changed the phosphorylation of 
CylinD1-(pThr286) and CDK1-(pThr14).IF result has shown that upregulated 
expression of Cx43 impacts on the location of CyclinE1 in A549.Using treatments of 
Fosklin and H89 in A549 to change the PKA activity,western blot result suggests that 
PKA activity has an effect on the expression levels of Cx43、AKAP95、CyclinD1.All 
the experimental study aims to explain that Cx43 and AKAP95 have invovled in cell 
cycle regulation activity,however,more specific regulatory mechanisms need to be 
further studied 
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缩略词 英文全称 中文全称 
MAPK Mitogen activated protein kinase 有丝分裂原激活蛋白激酶 
CDK Cyclin-dependent kinases 周期蛋白依赖性蛋白激酶 
MPF Mature promoting factor 成熟促进因子 
GJIC Gap junction intercellular communication 细胞间隙连接通迅 
PKA Protein kinase A 蛋白激酶 A 
Cx43 Connexin 43 连接蛋白 43 
VSMC Vascular smooth muscle cells 血管平滑肌细胞 
cAMP Cyclic Adenosine monophosphate 环磷酸腺苷 
AKAP95 A-kinase anchoring protein 95 蛋白激酶 A锚定蛋白 95 
IF immunofluorescence 免疫荧光 
Co-IP Co-immunoprecipitation 免疫共沉淀 
FastAP Fast Alkaline Phosphatase 碱性磷酸酶 
AP Ammonium persulphat 过硫酸铵 
BSA Bovine Serum Albumin 牛血清白蛋白 
DAPI 4',6-diamidino-2-phenylindole 4',6-二脒基-2-苯基吲哚 
SDS Sodium dodecyl sulfate 十二烷基硫酸钠 
TEMED N, N, N', N'-tetramethylethylenediamine 
N, N, N', N'-四甲基乙二
胺 
Tris Hydroxymethyl aminomethane 三羟基甲基氨基甲烷 
PMSF Phenylmethanesulfonyl fluoride 苯甲基磺酰氟 
DMSO Dimethyl sulfoxide 二甲基亚枫 
FITC Fluorescein Isothiocyanate 异硫氰酸荧光素 
TXRD Texas Red 德克萨斯红荧光素 
Glycine Aminoacetic acid 甘氨酸 
biNLS 
PDGF 
bipartite nuclear localization signal 






























































具有一个高度保守序列被称之为细胞周期蛋白盒 (Cyclin box)序列(100～150 个
氨基酸)，其功能是与相应的CDK结合形成复合物推动细胞周期进程。另外Cyclin








基序列，如脯氨酸(Pro) 、谷氨酸( Glu) 、天冬氨酸(Asn) 、丝氨酸(Ser) 和苏氨
酸(Thr) ，细胞周期盒为51～141位残基序列，在其氮端具有LeuXCysXGlu 序列，
主要功能作用是结合调控抑癌基因蛋白-视网膜母细胞瘤蛋白pRb[6]。当CyclinD1
的268位的苏氨酸被糖原合成酶激酶3B（gsk glycogen synthase kinase）磷酸化[7]
或者通过Ras/Raf/MEK/MAPK信号途径均能诱导其泛素降解或被蛋白酶体所降
解[8]。现在普遍被认可的CyclinD1调控细胞周期原理是CyclinD1通过接受G蛋白
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